Enhancing survival of Escherichia coli by increasing the periplasmic expression of Cu,Zn superoxide dismutase from Saccharomyces cerevisiae.
The gene for the Cu,Zn superoxide dismutase (Cu,ZnSOD) from Saccharomyces cerevisiae was cloned and expressed in Escherichia coli LMG194. The sod gene sequence obtained is 465 bp and encodes 154 amino acid residues. The sod gene sequence was cloned into the E. coli periplasmic expression vector pBAD/gIIIA, yielding pBAD-1. E. coli was transformed using the constructed plasmid pBAD-1 and induced by adding 0.02% L: -arabinose to express Cu,ZnSOD protein. The results indicated that Cu,ZnSOD enzyme activity in the periplasmic space was about fivefold to sixfold higher in the recombinant E. coli strains bearing the sod gene than in the control strains. The yields of Cu,ZnSOD were about threefold higher at 48 h than at 24 h in the recombinant E. coli cells. Significantly higher survival of strains was obtained in cells bearing the sod gene than in the control cells when the cells were treated by heat shock and superoxide-generating agents, such as paraquat and menadione.